Studies investigating tha use of behavioral techniques in the treatment of health-related problems have recently rt-)cei ved considerable emphasis. Problems such as enuresis (At~howe, 1972; Nordquist, 1971) , obesity (Stuart, 19137) , a.lc.oholism (Miller, 1972; Sobell and Sobell, 1973) , chronic patn (Fordyce, Fowler, Lehman, and DeLateur, 1975·) , and asthma (Neisworth, 1972; Renne and Creer. 1976 learning best occurs, and the variables that control behavior, might well facilitate patient recovery and make rehabilitation and patient-management programs more successful.
Patient noncompliance with a medical regimen is a ~ypical problem confronting the medical profession.
Physicians suspect a 50% noncompliance rate with prescribed regimens (Gillum and Barsky, . Studies have shown that there is little or no association between compliance behavior and age, sex, socioeconomic status, and education of the patient (Marston, 1970) . Furthermore, recent studies have shown that the acquisition of knowledge concerning illness and its treatment does not increase compliance. However, as the complexity of the medical regimen increases there is a marked decrease in compliance (Gillum and Barsky, 1974) . These findings do not seem surprising in view of the fact that adopting new medical regimens means adopting entirely new. patterns of behavior. Contingency management procedures may be necessary to maintain patient cornpli~nce·with these regimens (Irvin, 1976) . Sand, Trieschmann, Fordyce, and Fowler (1970) conducted several studies in which behavioral techniques were used to decrease patient noncompliance in a rehabilitation
male paraplegic. The subject was expected to complete a number of self-care tasks including catheter irrigation, A second probable cause of noncompliance is that of narrow stimulus control. The patient may indeed learn bow to perform his required medical behaviors in the hospital or physician's office, but this is no guarantee they will generalize outside the office to the patient's home.
Behavioral changes in one setting are us~ally specific to that setting and will not generalize to another setting unless the same contingencies operate in the oth~r setting(s) (Baer and Wolf, 1967) .
One way to deal with the issue of stimulus control would be to train a patient or his parents to control his own behavior in the natural environment. Studies have shown tltat parents can be effective behavior change agents, using contingencies readily available in the home setting (Johnson and Katz, 1973) . Phillips (1968) To the author's knowledge there have been no published studies investigating the use of behavioral techniques in the managament of diabetes. The purpose of this study was to examine the effects of positive reinforcement (in the form of a point system) on compliance to a medical regimen with a juvenile diabetic. An additional aspe6t of this study was that compliance was required in the subject's home, with a gradual shifting of responsibility for the contingencies from the experimenter to the subject 1 S mother.
Method
A 9 year old female. who was referred by a local pediatrician in response to a letter asking for noncompliant juvenile diabetics,served as the subject.
The child was born with cystic fibrosis and was diagnosed as diabetic in March, 1975 . Since her diagnosis she had been hospitalized 4 times due to diabetic acidosis, a toxic condition resulting from the bodily's inability to utilize sugar.
The child was entirely dependent on her mother for the care she required. The mother administered the child's daily insulin injections, tested her urine, planned and served a special diet, and_ maintained her general skin care.
During an initial interview with the subject's mother she corroborated the physician's report of her daughter's noncompliance. The mother voiced her concern about the complexity of her daughter's care and increasing discomfort. She welcomed assistance and was eager to hear the details of the program.
Set tiM
All observations and interventions took place in the subject's home which was located in a rural trailer court in Modesto, California.
Behavioral Measures ---__________ The_ _dep.ende.Il-t-v..ar-iab-le -wa-s---t-he -p-e:rcent-a-ger::r:f-1nYer--------vals the ;::;ubjeet was in eompliance with three medical responsibilities: a) urine sampling, b) diet, and c) footcare,
-----all of which had to be met for her to maintain optimal health. Compliance was defined as the completion of a prescribed medical task. That is, if the subject followed an instruction to engage in a self-care behavior at the prescribed time, or within 15 minutes before or after that time . . tt was scored as a "yes" unde::· compliance. If she did not comply with the instruction within the time allotted, the subject's mother reminded her to complete the task, and it was scored as a "no" under compliance.
There were two independent variables: (a) memo, and (b) a point system. In the former condition the medical instructions were written in memo form and given to the subject by the experimenter (Quilitch, 1975) . The memo was similar to the type of instructions a physician would give his patients (see Appendix B).
The memos described and explained appropriate self-care behaviors for the subject, and listerl the times they were to be completed. (This is discussed in more detail later.) In the second condition, a point system, the subject earned points for complying with the medical instruct1ons. These points could later be exchanged for daily and weekly reinforcers.
(See Procedure.)
The data for the study were recorded by the subject's mother on charts provided by the experimenter. The mother was expected to chart the results of each urine test and the time it was given, the time and content of the subject's meals, and to list the foot-care behaviors that were complsted by the subject dai".ty, The mother did not prompt any behaviors, but if the subject omitted a task, the mother told her to complete it after waiting 15 minutes.
The subject's behavior was then scored as noncompliant.
The charts were not made accessible to the subject until the point-system condition. The experimenter stressed • to the mother the importance of following the above rules, and the experimenter and mother practiced the procedures several times before actual data collection began.
Procedures for obtaining reliability measurements have been extremely limited and sometimes inappropriate in home bRsed treatments (Kazdin, 1974) . This is often because the presence of the experimenter may have a reactive effect on the behaviors of the subject. That is, if the subject is aware that he is being observed he may alter his behavior in response to that observation instead of to treatment.
In this study reliability was evaluated by comparing data collected by the subject's mother and her older sister. Other data were collected by the experimentar to substantiate if, in fact, the subject's mother •vas recording data accurately. 'I'his was accomplished in the following manner.
The mother tested the subject's urine daily and recorded the results. In addition, she was instructed to save oae-half of every urine sample she collected. The ex---~-~~--perimen:t-er~tflB-0 -t-est-e{!~ t-hem---sBp<:tr at-ely -to~eorr65or are ~ f11e~-~~-----data on the charts. The subject's mother also observed and charted the subject's foot-care behaviors. These behaviors included washing her feet every night before bed and changing her socks each morning. The subject waa given seven washcloths for use every day of the week. The experimenter checked the laundry for dirty socks and washcloths on random, unannounced visits throughout the study. The subject's sister was instructed to independently chart the subject's meals and snacks several times a week to provide a reliability measure on the diet. In addition, she independently charted the subjec.t's compliance with urine testing and foot-care once during each condition.
Reliability was calculated by dividing the number of agreements by the total number of agreements plus disagreements x 100. Reliability between the subject's mother and sister averaged 98% agreement for foot-care behaviors, 95% for urine testing, and 87% for the diet. Reliability between the experimenter and the mother's reports averaged 81% agreement on footcare and 100% agreement on urine testing.
Dest~~nc Procedures
A multiple baseline across three medical responsibilities, foot-care, urine testing, and diet, was used (Baer, Wolf, and Risley, 1968) . To meet the responsibilities for uriae te~ting the child collected four urine samples per breakfast, before lunch, before dinner, and before bedtime. The child tested for concentration of glucose in the urine and for acetone (a byproduct of the metabolism of fat). To meet responsibilities for the diet the child was required to follow a prescribed diet, eat only those foods listed and eat them at·the prescribed times. To meet foot-care responsibilities the child was required to maintain a pattern of daily foot-care.
Prior to data collection the experimenter met with the subject 1 S pediatrician and family to review her particular medical regimen and the problems she was having in complying with the physician's instructions.
Next, a pre-test was given to ascertain if the subject could per~orm the behaviors involved in the medical instructions (see Appendix A). This was to ensure that the subject's noncompliance was not due to her lack of knowledge of how to perform the requisite behaviors. The experimenter simply asked the subject to test her urine and wash and inspect her feet. The experimenter gave the subject a short oral quiz on her diet, covering what foods she could and could not eat, when she should eat, and how much.
The experimenter then taught the subject any behaviors she did not perform appropriately. This involved the use of modeling the correc~ responses, then asking the subject to rehearse them until she eould perform them correctly by herself. The experimenter explained the diet to the sub-.
· ~······-----;tee+-----al<td-l+st--e-d-ror heT~the~ouds~~c.~d--aTid-:cuuld not--····-···-~.~.--···--··-
eat.
gave her the charts, instructed her on the procedures of data coll ion, and instructed her to begin baseline (see Appendix C). She recorded the subject's degree of compliance on all three instructions for six days.
Following baseline, written instructions in the form of a m~mo were given t0 the subject on the first behavior, foot-care. The memo was handed to her at the beginning of the condition, and she was asked to read it carefully to the experimenter. The subject then posted it in her bathroom. Memos were given for the second and third behaviors in a staggered fashion over time. Since the memo was effective for the diet, it was reintroduced a second time for the other two behaviors in order t0
determine if one more application would produce a. change.
The subject's mother continued to record compliance, which was not rewarded if it occurred.
The final condition was the point system, which was also introduced in a staggered fashion over time. The experimente~ explained to the subject that she could earn .Points by following the instructions she had been given. During baseline, compliance to urine testing was sporadi-c, varying from 0 to 50% (x = 19%). Compliance during the memo condition was also inconsistant, the mean increasing to When the point system was instituted,
compliance increased and the subject tested her urine consistently with the exception of one occasion (i = 97%).
The data on compliance to diet show that during baseline the subject complied approximately 72% of the time. again with considerable variability. When the memo was introduced the subject's compliance to diet increased and was maintained at a consistently high level throughout the remainder of the study (i = 99%).
Since the memo appeared to be effective in maintaining compliance to diet, the point system was not introduced.
--_ D::tta coLlect:?d on the three-week follow-up indieate that compliance to all three medical responsibilities was maintained.
f~~M-~f::-::::=~~~== m ..
Compliance behaviors with three medical responsibilities.
----
Discussion
The results indicate that a point system was effective in increasing complianee to a m8dical regimen with a juvenile diabetic. A memo increased compliance to diet.
Follow-up data suggest that the subject's mother carried out the procedures successfully after the experimenter had discontinued her involvement. That is, all three medical responsibilities were maintained. In addition, both the subject and her mother expressed satisfaction with the resuits.
The subject reported that she felt healthier more of the time and looked forward to her weekly rewards.
The subject's mother reported that her child was engaging in her self-care activities independently and without having to be reminded to perform them.
The study supports the results of other investigators (see Katz and Zlotnick, 1975) Replication of these results would substantiate the notion that simple behavioral procedures can be used to increase compliance to medical regimens (and thereby better health) with chronically ill patients.
MEMO ON FOOT CARE
People with diabetes have very sensitive feet so they should take very good care of them to avoid infections.
Daily foot inspections and washings should help you to avoid foot p:i.."oblems.
What to do.
1. Wear clean, colorfast socks. If your feet become wet~ for any reason and the color of your socks rubs off on them, do not wear them anymore.
2. Put on a fresh, clear pair of socks every morning.
3.
Wash your feet carefully everyday. Bathe your feet in warm, not hot, water. Use mild soap and the soft washcloths provided.
4.
Pat your feet dry (don't rub!) with a soft, clean towel. Be sure and spread every toe and pat dry between your toes very gently.
5.
Inspect your feet for cuts, sores, patches or hard skin, or cracks in your skin after you wash your feet. If you have any of these tell your mother. Do not try to put any medicine on your feet yourself.
4.
If your urine is i% or 3ttt or higher, and your Acetest is moderate or above, your body isn't using sugar very well and your mother should call the doctor.
5.
Follow these procedures before every meal and bedtime.
MEMO ON DIET
Your diet gives you energy and keeps you healthy! People with diabetes must eat about the same amount of food everyday, and eat about the same time everyday. This is to make sure that your insulin works best for you.
Your mother will plan your diet and you must eat what she gives you. Always eat at the planned time. If you are hungry for something special, do not sneak it, tell your mother and she can work it into your diet.
What to do:
----------- 
